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CHAPTER 1 
 
 
 
 
 INRODUCTION 
 
 
 
 
1.1 Introduction  
 
The largest application of refrigeration, which is the process of cooling, is in 
air conditioning. In the tropics an air conditioning system is widely used in vehicles 
such as cars, buses, trains, trucks, recreational vehicles, air craft and ships. Its main 
purpose is for comfort cooling as these vehicles are directly exposed to solar 
radiation and also receive heat from other source such as human being, engine and 
environment at higher temperature. The major contributions to the cooling load in the 
transport are the heat from solar radiation and the heat from human especially in of 
public transport. The performance of car air conditioning system is driven by the 
rotation of RPM engine. The changes of rotation at high and low speed will give 
significant effect to the system. According to the phenomenon, this project presents 
mathematical modeling and analysis computer simulation of car air conditioning 
systems with the four basic components consisting of compressor, condenser, 
evaporator and expansion valve. This air conditioning system will be using a rotary 
compressor with five sliding vanes because the capacity and the performance of 
compressor is better compare with other compressor. Computer simulation model has 
been developed and the effects of system performance are indicated by compressor 
speed, pressure ratios have been evaluated.  
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This thesis presents the computer simulation of car air conditioning systems. 
The class of equipment here studied is shown in figure 1.1. The system consists of 
the four basic components, namely the compressor, evaporator, expansion valve and 
condenser. This air conditioning system will using rotary compressor with five 
sliding vane manufactured by Patco Malaysia Berhad (table A.2).Many research 
endeavors have been pursued in the past few years aiming the numerical simulation 
of such systems. For the reason, the obtaining of general and flexible design methods 
is very important in the applications and the optimization of air conditioning system 
in order to take into account different aspects such as the Coefficient of the 
performance (COP), the characteristic of the rotary compressor and other 
components. 
 
Figure 1.1: Car air conditioning system 
 
 
1.2 Objective 
 
The main objectives of this project are to determine and compare the 
performance of air conditioning system using rotary compressor. Car air conditioning 
is performed with compact compressor operating over large domain of rotation 
speed. On other hand, the mass flow rate and refrigerant capacity my have to be 
taken into account for low and higher speeds speed compressor. The compressor 
model is analysis with the mathematical models and simulated with a computer 
program. The simulation program will generate result to compare with previous 
experiment data and validate the accuracy and reliability program of air conditioning 
system being developed. 
